THIS PAGE IS INSERTED BY OIPE SCANNING 



IMAGES WITHIN THIS DOCUMENT ARE BEST AVAILABLE 
COPY AND CONTAIN DEFECTIVE IMAGES SCANNED FROM 
ORIGINALS SUBMITTED BY THE APPLICANT. 

DEFECTIVE IMAGES COULD INCLUDE BUT ARE NOT LIMITED TO: 
BLACK BORDERS 

TEXT CUT OFF AT TOP, BOTTOM OR SIDES 
FADED TEXT 
ILLEGIBLE TEXT 
SKEWED/SLANTED IMAGES 
COLORED PHOTOS 

BLACK OR VERY BLACK AND WHITE DARK PHOTOS 
GRAY SCALE DOCUMENTS 



IMAGES ARE BEST AVAILABLE COPY. 
RESCANNING DOCUMENTS WILL NOT 
CORRECT IMAGES. 



i 




This is to certify that the following application annexed hereto 
is a true copy from the records of the Korean Intellectual 
Property Office. 



8 B' H 2 
Application Number 



10-2003-0014675 



| g y | | 
Date of Application 



2003 £ 033 10 Si 
MAR 10, 2003 



Applicant(s) 



SAMSUNG ELECTRONICS CO. 



LTD. 




2003 



03 



SI 



19 




1020030014675 



#^ <g*}: 2003/3/24 



[HI ft SI It] 2003.03.10 

g^Si!] Metal-lnsulator-Metal capacitor and method for 

manufacturing the same 

immZl^E] 1-1998-104271-3 
[CHEIS!] 

[ CH El 2! 3. E ] 9-1 998-000230-2 

[2ir?l£JM£S] 1999-030203-7 

[&9°l ^SHUI] 

[&82I S^fi^ll PARK, Sang Hoon 

[^EJe^SiS] 720202-1560316 

[o^bj^] 442-757 

i^±] ^sai mm=? ^jaie ss^320uhm 206§ 100 

[S*2f] KR 

[£JAFS?1 m=? 

imm mo\& XII 425 o I ^§011 o|©[ §g, ^§j*j XII 605 o I f?£ 

oil 2i & ssi^ai- a s?auD. chsj&i 

(21) 

[<^S] 

Pieft£!S] 20 ffl 29,000 81 

i;ittasi] 16 e 16,000 s 

l^tt^^Q^] 0 2! 0 i 

[6JAIS?51 19 & 717,000 §! 

imm 762,000 a 

[S^AIfl] 1. SSfA-1- SAHA1(£B)_1S 
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S>33*1 7 flAl^ ^71^ ^ ?fl2fl^lBi ^ ZL *fl 

2: a o V ^°l 7flA]^rf. gg?H| ^ ^^*>^1, ^ 

# ^f, -R-#* ^ ^Hl *fli jsUl^ sfl^ 

* cf-g-, ^-71 *fli jjUl^ sflB^ ^12 jiJL'sM- 
afll M-S.^ n& ^ *fl2 iLJl'aHl 21 *M MIM 7fls)lAlBlo| a o v«. ^^.o. 

71 W ^ ^ AH <^*V ^ ^ -fh^Sl ^ S «-Ei o>7lSl^ 

^ «A]Bl^ 7^># aj-^ ^ ol^ ^AHl ^Jf ^^O.S^-Eio) *V 

.£ 2 
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^f-^£*l|-S^r ^ ZL ^fl2: « 0 >^ {Metal -Insulator-Metal capacitor and 

method for manufacturing the same} 

£ 4^r ^2fl^ MIM 7fl2llAlEisq- ^-t^oil <4^ MIM ?fl 3fl a] E^ <>] cj^ _g.e£o) « £f 
£ 5tt ^5fl5] MIM 7fl2|lAlE^ -g- Mj^ofl n}-^- MIM ^aIe^ ^7]^ JL^o] w-s. 

100, 200 : 7l^r 105, 205 : 

110, 225 : m 115, 230 : A)2 sfl^i 

120, 235 : -R-*i^ 125, 255 : *fl3 4^ 

130, 260 : *fl 1 ^.31^ sflig 135, 265 : ^12 Ji;^ 
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140, 270 : MIM ffl^lB] 145, 275 : *1]2 £<&^ 

150, 300 : *fll ^ 155, 305 : >fll afl*i 

160, 310 : *fl2 ^ 165, 315 : A}2 ^ 

215 : *fll 220 : ^]2 

280 : *Hl ^H* 285 : *(|2 

290 : *fl3 295 : *fl4 E.^] 

^H££^-#^(Metal-Insulator-Metal: MIM) 7fl*IWEj ^ rz. ^12: 
^th iL4 #4*>7llir *>M-^I iL31#* t^I^M #^3*1 ^2: 

4 7fl^i^ ^71^ s.^^- 7}*l^r MIM 7flsflAlB] ^ zz. z\]2l « c v, ?H1 ^rtb 

*T *\)5L^ tfl7fl I7fl^ H^fl^^Ei^ I7fl S) 7fl3flAlE^ ^ S) <H & 

31, 31* 16M DRAM-g- ^ S^liEisj- ^sfl^lB^V zj-7] 1600^7^ xfl 

*o v € -n^j^ *l).E.el ^}o)t\-. £.3. DRAM ^f-ofl if-s]^ 7fljiflA]Elfe ^j^e) 

*1 ^^(storage node), -3 «-3HS(cell plate) ^ t 1 ^^. °1 

3* 7]]3flAlE-H- a^-*>fe -g-lf-g- 
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DRAM ^>S] ^^£7> 7l7>(giga)^- °l#o_3. ^7>f °U nj-e} ^(cell) ^-§- ^ 

^£\ #±.7} x]4r£}^ DRAM 4i7.>^ ^ ^ ^ofl 7 >*1 -g-^7]- ^^^Tfl 

£*fl ^^.*V 25/iF/cell -g-^=( capacitance)^- ^JsL^-b % 

olcf. DRAM $^5L7\ ^ n]]7V(mega)^ ^-Mfe, ^aIe^ «Vnv 

* T^SHf #^3.^1 ^#(Si0 2 ) £^ ^s}--§7^€- 

^^-#(Si02/Si 3 N4) 7^^^# ^ A>^H, 7fl^AlEiSl 

^ £*g^ #5l^el^# #e^^^ ^*Rr 

"fl-9- #3 3 £-3. ^*S^- ^ sa^. ^ -8-°l*>7l *fl-&<>fl ^ 7 M<>] ^*Kr 

33 ^(A)-l- ^7>Al7l7] -§-ols>7l nfl^-ofl T^AlE^ ^ ^ /.} ^^(C)« *r & 

Cf. ?B3flAlE^ ^ -§-^ ^^V7l , oil ^ «A]Eio] ^Aj-o. jg^v ^ 

S ^2]-s|-cf7> ( MV^(box) <£&o\ (cylinder) ^^^.S, ^ ^ >l M" , ^ 

^3 X^<H1 T^*]^ ^-SL ^7H oj*Vl- £ 

^ ^"8: ^>-§-*f^ ^^l^ol 7fl2flAlE^ Aj-J=L ^ #=tO_3_ 

^)~§-3ir 7fl3fl^lBil- ^e)^-^^^l-^e]^(Silicon-Insulator-Silicon; SIS) 

^M", ^fl^- ^-o] DRAM i.7>^ ^^£7> 7l7}(giga)^ ^ 
DRAM ±*}7\ iL^Tr ^-f , ^flsflAlEi^ ^o\) o)SflA^ 7 flBfl 

AlE^ofl ^£1^ THsflAl^^l- 3j-iL*}7l <H^^. Ol^j n^-E]-, ^ \+ ^.Cf 
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#^£r ^#(Ta 2 0 5 )°l^ , L> > ^e°H^ ^^lir Wi-CAlzOs) 0 !^ = ¥ #3* 

#(Hf0 2 ) ^ ^ zJ-^-g: ^rJl 5U^. dl^i, ^l-(Si02) o l 

^ 3.9 ^51^ -H-^i^ 7H^, ^^-#(Si0 2 /Si 3 N4) <: >l ^ 7 

^ ^ ?H1 Wl^>^, ^#1L> uL-fr^-fr -B-^^m^r ZL -fr^o] of 

10~25 nfl-f a. -B-^^-^- 7>^lcf . 

<20> S.^o] 7fl*flAlEHAi M^S]?! 

°fl-f M-?r ^^-i- «fl^^>7l ^(PO^IM- 

(Ru) ^ fl^^m ^(Cu), ^i^l(W), «#(WN), JE^r eIeHt 

#(TiN) ^4 ?^o S ^ 7fl2flAlE^ f^t^ zieiM-, 

& ^fe ^ 0]^.0]^\ ^^-ofl *]f;}a\ 

:n Si?) K^^^r #7^1 7) 7l <H33 -H-^d^ ^ ^1 *^>i 

^ <y^H ^>-g-°i t-K ^i^ji sa^- ui ^ 

^^l^ ^<S 7fl3flA)Ei# MIM 7fl2flAlEi^ 
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<2i> ^e^l^, 4i^>^ ^ iq-°l^ 7fl^LSAi ^nl-^-(Al) SE^ tJ" 

A>-g-^r>^cf. jem, ^jflfe- ^£5. <£-¥-*l-H-ofl a ) 7l ^ 7|-7)^ 

^ej* °l-§-*M ^ ^-^ ^ MIM 7flnflAlEil- JEf-S}^ ^£^1 ^lS^m °o V ^ 

^ 5E^r ^^^.S. A>-g-^ tiV£^l #*1tt ^S. cfn> a] (damascene) ^-§-^H *)1 

<22> tf 7 ] tq-pj-A] ol-g-^}cx^ MIM 7fl3flA)Ei-I- ^}^t\^r «J-^£r ^ifl ^- 7 fl ^ *\] 

2002-94598 S. , ^ ^7fl ^ *ll 2002-055888 J: , ^ -g^fl^ -^JS. *11 2002- 15 1649, 
Eric Adler -g-°ll7ll *1^^ ol^-^-^ ^16,259, 128 S. , ZL^JL Douglas R. Robert -f-^Tll 
^1^*1 ^16, 461.914S. -g-ofl H]a]s\o] o|cf. 

<23> 51 la ^ 51 ldir #7} *l]6, 461, 914 Jl ofl 7fl^l^l MIM ^^Ib^ i^r^r 

<24> s. la* ti>£^l 71^(10) ^-ofl Aj-j}.--^ ol^-o^ ^^^(15)* ^^tr 

^ , AV^l Aiz}- o. S ^^^-(15)21 ^ ^-^--g: ^^^(15)oll 7^ 

(opening) (51^*1 ^r-g-)^- ^Aj*Vtf. 

<25> oj^Ai, a o V 7 ] 7 fl^. # Zfto-^ ^^^(15) ^Ml ^€ *Dl ^#(£Al5l 

*1 &-§")* ^^tb Sr«f 71 Tfl^ o^KCMP) ^JLS. m <3"r*H #7} 

7fl^ Vflofl MIM 7fl3I]lAlE^ ^>«. *i^O_j=L 7l^Rf 2fl^(20)# ^^4. 
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<26> £ lb# %^*}^ , «h§-^ °l^r(RIE) 5E^r $q ^(wet etching) o}^} 
^ *fll ^€(20)^ ^» ^z^-tl- 4-§-, *fll ^(20) ^Hl 51^ ^V5}- 

« 0 V^1^ 3ifl ^(25)* MIM ^flxxflAlE^ ^« ^^.o. ^^.tj.. 

<27> o]o1^, # 7 ] MIM TflSfMEl^ ^ ^ £ ^£^(15) ^Hl -fr^OO), *fl2 ^ 

#(35) ^ ^ ^^l^(40)-gr 5. ^z* x\x)*H40) ^Hl *fll Iiefl 

<28> £ lc# #S*>^ ( aj|l l£efl/|iE sfl^(45)* v\^3LS. ol-g-^>o^ Alz| ^ 

*}*K40) ^ ^2 ^#(35)# *}efl5. *]zJ-*H MIM 7fl5xflAlE^ #JjL ^^-(50) ^ 
^(50) #ofl ^*]SRr ^4 ^^(55)# ^^tb ^11 ISJfl^liS sflU 

(45)^- *fl7i MIM jflsflAjEil- ^tb4. 

<29> ojo^, av 7] MIM ?H^a1e1# S^Hr ^M] ^^^-(ILD)(60)* 

& ^^^-(60) ^Hl *fl2 i^efl^l>iE^.( £ A]£]^ &,§-),§- t}]#*} 

*>*l ^^^-S. #7l *)12 5LSLefl*l^iJ=^-|- SflE^SH ^^(60) *l]2 5E. 

Sefl^l^E 3flH(65)* ^th=k 

<30> £ ld» ^|2 ISe^liM ^^(65)* v}^3.5L ol-g-g>c^ ^o^^- 

(60) ^ ^ sim(55)-g- ^^AS ^z^JL5L*|, ^ ^<g^-(60)^ S.^ 

-tts}- « 0 V^^ sfl^i(25)-4 MIM 7fl2flAlEi^ -#j=l ^^-(50)* ic#Al7l^ «1 <H 3 *1 
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ofl, Sl-*)- 7)7)1^ ^ *fl2 ^^-g- MIM 7fl3flAlE^l- =4? 

<32> ZL&lLf, MIM 7fl2flAlE^l- JE^rKr Sh£*fi ^ HJ-fH 5a°H, i£ 

efl^l^H sfl^ P>^ S °l-g-*H A]Z]- 7i nV ^ ^ >£jjL -^o> A> 

S^l^M 5M. SEth ^ ^-S- f-^o^ a]z| ^ Aj-«. xi^-g- *§A^Kr 

Aj-jf ^^-cq £Aj-o_ s <y§H ^fK leakage current) 7} ^ 

^ 7|-^ol nfl-f Ti^Cf. C^ol, ol-§-^H MIM 7fl3flAlEi<i| z}- ^s^-s-o. 

7fl3flAlE^ ^S^o] oV^Ajo] ^\^}7]} ^-^l7> t^tfC)-. 

<33> .S. ^3 *fll o. a^JE Sl-M-S] iLJL#-§- ol^>c^ Aj-J=L ^ ^ o.^nV = 3] 

4 ^^tfSl ^S3<?1 <M^# ^^j-Al 7] ^ ^Alofl ipA| ^=-1- aj-^lsr]-^ 7 flA}^ ^ 

* 7Me MIM 7fl2flAlEi# ^fl^Kr ^Ojcf. 

<34> ^-^o^ ^2 -5-3 AlZ]- ^ ^ofl ilff «§Aj*M AlZ]- ^ 

^ °ltr ^ ^Aj- ^ S.^ 7^>1- aj-^l^- ^ MIM 7fl3flAlEi^ ^ 
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<35> -g- X]3 D=#€ 9}^ A 3 ^ MIM XW ^1 

» i^Kr SK5E.X1 #*13 XlS «c V ^# X]^*Rr 3<X^. 

<36> #<£tb £ ^fll 42.^-8: ^^>7l ^oj ti}^^- ^X\<4o\) ^ 

^r-^Xl-^KMIM) ?H4^E^, ^ tt, #7l ^ #ofl ^^M, 

##^-« 3E^Rr #7l "fr^f^ ^-ofl #JjL #7l #if # 

#°fl X| l JiJ:^ Xl^, zl^ji #7l XU xm #ofl Xl2 Jil^ 

-8: S^rf. o] nfl, #7l -fr^f^ ^ov«.^ -^o} ^ }ol ^ # 7 ] ^1 

Jrn]- aflEj * ^> 7 1 ^ 2 JSLJl^ ^^}?\} <g#^cK SEth #7l #-tf 

^ Si^r i^-JL, #7l -n-^i^ #3j-#, ^£}-# J£^r #sf- 

#4 ^-i-i: i^>^, #7l XU iLl D 4 2fl^ ^ #7l Xl2 11?}^ ^7l ^ 

<3?> #<£$ ^^>7l $1*H £ ^-^s] w}^-^^ ^*HH1 "4^- 

*>jl, #7i *m #<hi -s-^f^a- ^, #7i -6-^^ #oii #jf *i^-a- ^# 

S>JL, #71 #^- #ofl XI 1 Ji^^- XI ^-§- ^#W. °HX, #71 XI 1 iLJi^ XI 

°l-g-*H #71 #-¥- #^ ^--g-, #71 

4*-*d#A^Ei #7l XI 1 JUl^ sflEl^: #*}^ XI 2 iLl D -||- ^#t^. °1 #7l 
#«- #^g- ^*Rr #71 Tfll ii?l- 2flH g #71 #^ ^^Sl #71 -R-*J 

^£ #4^1^, #71 XU }L3L^ ~*\] ^ #71 XI 2 

^1^ #71 -fr^f'fil ^^1 ^Olsq- ^0^^ >7l ) g^^cf. 
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<38> £ m s.^ ^"^^ ^HHl 

tiVS^l #*1^ ^12: « 0 »?H B]^>^, 71^- #11 afll ^#^L, #7l afll 

11 ^ tifl^l ^ ^d^-i: ^#tb #7l ^ tifl^i, #7l 

^ #7l Aj-o)] -H-^^ S^JL, #7l #11 ^^4. 

^, #7] #11 afli Ji^-i- ^#*Kn., #7l afli iLJL^-i: 

#11 afll JUie* sfl^-g- *§#t!: #7l *fll jijL^ sfl^-g- nfiZS ol-g-sM #7l 

JE^-g- #71 *}Jf ^ #Y3 #71 ^JjL W , O] 

#71 -R-*l# ^ #7l afll ill^ #ofl ^|2 JLSl^-i: ^#*>J1, #7l ^12 J± 

i D 4 #11 ^2 ^^M- ^#*v ^-g-, #7i ^12 ^<3^-§; ^r-f-sH #7l *}Jf tifl^il ^ 
*lll ^#^>i, #7l *fl2 #71 *fl2 iLJL^ ^ #7l X)i j&J:^ sfl 

3hf-*M #71 #^- ^#£1^ ^12 ^U?* ^#W. ^11, #71 afll ^ 

^12 ^-i* #11 *fll ^ ^12 #Y wfl^* ^^^cf. 

<39> M^ofl °)-8}X&, Sfl^i ^ *)12 iJl^-11 2l*M MIM 7flsllAlE-lSl 

^-a- ^#^>7i ^tb ^ *h ^ei-^>5. <yt> #^ ^ -fr^f^ £^JLJf 

*>c}-*H 7fl3flAlEi<2l ^7l^«?l ^ lEth 1 

JinV sflE^-i; p|-^ 35 . °l-g-*H Aj-J=L ;£^g- ^ $1-^3. Aj^l AlZ| A]ofl 

>M*Rf ^# ^-##^1 ^ 91°-^, ^12 ^^"11 #^- ^1^^ 

tt o^l^>^ ^ MIM 7fl4^1^7> 7}*l5^l=- MIM 7fl2flAlEl5l 

^#^1^ ^ XZ^. ^^ol, ^^-o. ^o]- ^12 
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<40> o]e>, #£5}°! a>^^ ^Al^ofl 4= MIM ?fl3flAlE^ 

<4i> £ 2^r ^r^^l tr]-^ MIM ?fl 3fl Al El # i^r^r «>S.^ ^^£f £A]tV 
3*1^. 

<42> £ 2# ^-S^, ^ofl ttf^ #*l*r A I ^^(105) ^ *fl2 ^<S^ 

(145)# 7fl^*>^ 71 ^-(100) ^Ml MIM ^sfl a] e^ (140)» 

<43> tiV£*fl 71^(100) ^€ *fll ^^^(105)^- ^51-1- £E^- 

^l^^l^. o] 7J o. ; tij-^^l 7l^-(100) ^Hl^r MOSCMetal Oxide 
Semiconductor) S^l^Ell- S^fe M^^l^E-) ^^#(£^1^x1 $>-g-)o] ^^s)t^, 

*)]l ^^5V(105)^r ^"71 H^^iE^ ^f|- &°.#*\ aVS^l 71^; ^-(100H1 ^^^Cf 

ad! ^^nv( 105 )^ o,| ^ «fl(etch back) fEfe 71313 <3*}(CMP) ; t 

£r ^Sj- -f-^M ^WTfl 

<44> a. igj-xgofl &°H, MIM ?fl3fl^Bl(140)^ *fll ^^SV(105)ofl n]]^^ ^^-o] 

^12 JE*1^ 5)1^(115), *fll ^^^(105) #<Hl -fr^(120), -fr^(120)£| <^ 

^M^l A o VJ f 3^ *fl3 51 311^(125), *fl3 =11 €(125) #°fl 

*fll JiJi^ 3fl€(130), zleIji -^^^(120), *fl3 3fl€(125) ^ *l)l iLJL^- afl^ 

(130)* #*K£-lt *fll ^<a^(105) ^°fl *112 HS^-(135)# i^Kh=h 
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XI 1 ^^^(105)^1^ «hE.Xl ^ tifl^d ^ MIM 7fl3})AlBl(i40)^ *>^- 

*L^-§- ^tb XU ^ Xl2 S 31*1 (215, 220; £ 3a %3^)7\ ^Qt\. *fll ^ ^2 h^]^ 
(215, 220 HI ^7 ^7) al^l i}^- =4* tifl^o] ^ £ ^ 3)1^(110) ^ MIM 

3flAlBi(l40)^ ^12 3fl€(115)^l ^^1^4. XU ^ X]2 JE*1^ 

(110, 115)^8: zJ-71 ^sl(Cu), ^3I(W), <£^1t3-(A1), ^Ml^Ru), ^^-(Pt), e]^, 

ElE}-^- -^O.^ 
XU ^ Xl2 5L&^ 3fl^(H0, 115)o] ^^^(105) ^Hl^r ^VS}-^ 5^ 

^sj-^o.^. ol^^ o.^* (120) ol ^<gt}. ol nfl, -fi-^(120)^ 
^ 4^ ^21 ^51 5flcf. #7} -ft- #^( 120)^1 <U^9l MIM ?fl3flAlEi (140)2} 

^ XI 2 2fl^(H5) tfofl ^*l*Hr #Jf S oJrll 7> 

MIM 7fl3flAlEKl40)^ ^^-ol *H3 s.;*}^ 3flU(125)£: ^7) -f^^(120)£] ^ 

^ A oHl ^^1^4. X]3 J£*I^ sfl^(125)^r e}eH?- ^sl-l-(TiN) ^tf- ^3*1- 

(TaN)S. 0]=.^^^, <^ 200-1000A ^£2} 7^^. 

Xl3 411(125) A oHl ^ ^el^ ^e)^ €^-1-5. XU iL 

iL^ 4li(130H ^lW. XU JsLJl^ 4li(130)£- ^ 300-700A ^*U# 7>^1 

i=}. ^1 XI 1 4li(130)£: MIM 711 sll *1 m 140)5] ^ *\}3 4H 

(125)# ^^^>7l ^ ^ ^olH 7fl3 JE^ *llli(125)°l *\^*\) Af-g-sl^ #&)-^ 
^Kplasma)^-^ ^-§- <^-b 3* H cM*Hr £1K XU HJl^ 411(130) 

^ #^r* i^Hrr X13 4^(125)21 ^ Ajofl -6\z* ^ofl nq-el- ^3 sfl 

^(125)^5.^ l-^#ol 71 ^£ 
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XI 2 iLJL^(135)€- -*Je|€- SE^ ft^S. o]^^^^, -ff-^(i20) 

2\ A o v ^-°11 ^*l*Vxr XU li^ Bfl^(130)* -fr*i^(120) 5«J^ 

^S. °1 XI, XI 2 iLJL^(135)£r Sf 200-700A ^f-*l|3. €■ 

XI 1 *fl€(130)£- ^ X|3 5E.*i^ X|€(125)£| SL 

Jis>^ ( A]2 JiSL^(135)^- XI 3 5l&^ 4^(125)^ %-&%>(12Q)0\ -?-g- 

o] ^ o. j^^cf. o]ofl re]- 5}-, «]-!=- ^« ^^-o] ^3 Bfl€(135)ol l-e^^n>S 

^ ^ 2 £^ XI € (115), -^^^(120), ^ #^-°] Xl3 S.^ Xl^ 

(125), X)l 2fl^(130) 55 XU ^^^-(135)^- 5E^>^ MIM sfl a] Ei(140)7}- ^ 

^ i&SXl 71^(100)^ ^ofl^ X| 2 ^«3*K145)°1 XI 2 

^-(145)^ ^2}-# 5£^ ^e)^ ^Vsj-i-S. ^^4. 

X]2 ^<g^-(145)^ «J^H]fe XI 1 ^(150) 31 XI 1 W wfl-5d(155)^r ^tb XI 1 «1 
<X*(280; 5. 3f ^"S) ^ X|3 £^1^1(280; £ 3f ^)7> Xl^o}, Xl2 ^^(145)^ 
Ef^ofl^ *fl2 ^(160) ^ XI 1 ^ Hfl^(165)-i- ^tb XI 2 «H#(285; £ 3f 
* XI 4 J=3l*](295; £ 3f %3i)7\ Xl^^f. X]l «1<X*(280)£- Xl2 ^*Kl45)-g- % 
-§-*><X XI 1 ^^^"(105)^ <§&ofl nfl^^ *>JjL ^fli X|€(110)-i- ic#^l7l 

^s^, *fl 2 wl<X^(285)^- XI 1 ^^^"(145), XI 2 JiLJL^(135) g X|l ai D -l" X] 
€(130)* MIM 7flsflA|Ei(i40)^ XI €(125) ^#*l7l 
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<52> X]l * XJ2 al<X*(280, 285 Wfe z|7l eIeHt, e}eH§- iE^r 

# ^gSj-l-S. ol^^l X| 1 ^ XI 2 ^(150, 160 )°1 flalW-. XI 3 51 XI 4 

S «*1(290. 295)°llfe 2J-71 ^31, ^E^, ElB)-^ E^ff os. ^ 

€ XI 1 ^ XI 2 ^ wfl^(155, 165) ©I ^^€4. °H1 ^s}, *>■¥■ Xl-SS! X| 1 3E*Hd XI 
€(110)* X]l ^(150)-g- XI 1 tf-f wfl^(155)4 ^7]^o.S. , MIM ?fl 

3flAl^(l40)fe X|2 ^(160)-|- #Jf wfl^(i65)2f ^7)^^.5. * 

^ofl nj-s^, MIM ?1|XH 3 (140)^1 s}-^ XI 2 £*Hd XI €(115)4 ^ ^<?l 

XI 3 3E*Hd X|€(125)* MIM XI XH 3(140) ^-g-^-S^ A}-g-£}^ %o] #7l XI 2 

^•^ (160)1- XI 2 -tf-f tifl^(165)«Xl ^^Sl7) nfi-g-ofl MIM X1X1 X\H] (140)* 

<53> O^}, M. ^o]] 4§ MIM 7flXM EJ* Sf-^ ti>£Xl #*1^ 7fl2: ^-i: -£^tb 

<54> £ 3a £ 3g^r -£ 2X1 MIM XIXWiH* 5.^-*>fe aVjEXl #*1^| XI 3: 

<55> £ 3a» ^-2:^1-^, MOM E.^]^B\S>\- 1^7]^ ^-S#(£^s]^l $&)o] ^ 

A 3Q ^£X1 71^(200) #X| #7] E.®*\^&\ f2f|- Q±r XI 1 ^«g^-(205)-g: 
4. XU ^£^(205)* AVsf^-om- ^ aj-l-l 71 >«■ #3}" ^ #51 7l^ 

^-i- *«}<X Sh£Xl 71^(200) #X1 f^^-o_S>X ^€4. <X1* *€, XU ^^sv 
(205)* ^* ^l-(MTO), TE0S(tetraethyl orthosi 1 icate) , BPSG(boro-phosphor 
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silicate glass) USGCundoped silicate glass) -§-4 -^el-g- #5|--i- 0 l 1 4 

€■ ^2}-#(SixNY)S. ol^o^^lcf. 

<56> Xl^*r<X, <#7] XU ^^^-(205) ^ 3.^ ^^J°S. m IlEj|^liE D -|(£ 

a] %>-§-)-!- 5Li*V cf^-, X]l iSell^^e^-i- ^ ^ XI 1 

^-(205) ^Hl X| 1 5££efl^l^^ 2fl€(210)^r ^tr^. °1 ^-t-, XI 1 3EJM*1^S. 

X1li(210)£- ^Mr*r<X «M £ MIM ^XM^ ig^Sj J7^sr> 

<X X]l *i<3 ^(205)^1 aIem^ o.^. i.#Al?Jcf. 

<57> ol<X A 1, XI 1 Il^l^lil »l|€(210)-i- 4^35 <X-§-*H ^#^1 XI 1 ^<?!^-(205) 

-8- XI 1 205) XI ^4 a oil- afll ^ ^2 J=31*l 

(215, 220)1- ^tM=r. cJ-§-XI, XI 1 SSefl^l^ sfl€(210)^- XRKashing) ^ il^ 
^(stripping) ^-g- <X-8-«r<X XU ^•(205)^-5.-^- B| Xl^tb^-. 
<58> £ 3b# t£s}^ , XI 1 a^^K205)X| XI 1 ^ XI 2 M ^1^1 (215, 220 )# XI 

XI 1 ^^^-(205) ^ 0 H1 XI 1 ^tb^. °1 XI, XI 1 

^3, <g^*]w, ^^w, ^S)-§- SESr e^eHt ^5}-# 

o)s o1 ^ H> ^ 7] ^v ^aV ^ > i^E^ ^ , iE^r #71 JE^- -f-S> 

<X $^€3-. Xl# XI 1 3E.^^ol ^€ ^-f , XI 1 ^ XI 2 M^l^(215, 

220) X) is) (sputter)* ^>-§-^><X ^ (barrier metal layer)^ ^-e) = ^ 

(seed layer)^- t±&, #71 E^ <X-§-*r<X ^3 
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o]o]*\, ofl*l «Jj ^ 7l7fl3 ^£ -g-S}^ ^1-71 Tfll ^[^°H205) 

ol nfl^l *fli H^i^ ^QSLS.*] , *fll ^ ^12 M 31*1(215, 220H1 A?\ nfl 

^sl^ *fll S.&<% sflU *fl2 3fl€(225, 230)1- °1 °fl , afll £^ 

sflld(225)^ «KE*ll *>^- 7l^*M, A2 ^11^(230)^: MIM ^flsfl 

5- 3d- % V S^>^, afll ^ >fl2 3fl€(225, 230)* i^SRr *IU ^<£ej- 

°l-8-*H ^1-, ^el^- ^s}-# ^sl^- ^^-1-^ 

^€ -fJ-##(235)-§- ^ ^, -fr3l#(235)£: ^ 

si- 5 ]-, i&xr ^3^4 if-sHr ^t^AS ^^^cf. °1 a)], -n-^ 

#(235)^ MIM 7flslMEW .fi.^fe ^sflAl^^ofl cq.^ 3^*}- ^-^l(d n )l- 7}^\t\-. 

-^#^(235) ^Ml SW- 7}^- #aj- ^-g- oj-g-^ E^Bf^- ^sf# 
^SJ-*3. *fl2 £^(240)^- ^^tb^. *112 £^b]-(240)^: ^ 200-1000A 

^HS] if-v))S. ^12 £^^-(240)^- ^Ml MIM 7fl2flAlEi<i| ^j-Jf ^^-<y ^3 

^ 2fl€(255)°.S. ^flBl^^cl.. 

Tll^H, *I12 £^(240) ^Hl 5}-*}- 71^- ^ ^ SEfe- 1-51 71-^- ^-g- 
°l-§-*H ^s]^ ^sl-l- J£tt -g^S- ^#(SiC)5. ol =-al^] »n Jijrn!(245)# ^ 
ttcf. *fll ^^-(245)^ ^-^^ SHJ-* o^^- ^ 0}^ #^5. 

?A°) «>^3^>^. °1 *fll 2.3.n(245)-& ^ 300-700A ^M](d 2 i)5. 
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91°]*), *)U ^^(245)^ ^y_vaj o.s AV-g-Sj-fe- 44^1 ^ofl 

^■8- tH^^H, ^^"(245)^ ^*H(d 2 l)Tr ^^*>7l 

«H *^r*H ^3^r ^12 £^^(240)^1 ^ ^ X\o]] ojro. *fl2 

£^BV(240)^ sflE^ol 3fo\) MIM 7fl3flAlEl7> $1*1*1-*] ^ Jf-g-cq o.^^(235) 

^ ^(di 2 )4 ^13 £^ s||€(255) ^Hl tfo} *fll i3l^-(245)^ ^^(d 22 ) 7 ]- ^ 

<a*>H^- j!^*H, *0l SLJL^-(245)£: 300-700A ^Si^l ^ 

*fl(d 2 i)3. ^^^4. *fll ^^^-(245)^ ^-^)(d 2 i)^ MIM ?fl 2fl a] eJ «- ^^*V 

^Mf^M ^1^^^ ^ ^ ^ ^*>7fl ^cf. HL 

tb, *m 3m (260) ^g- ^^*>ai <>i* 4iis ^l-g-^ ^ 9i m £^ 

3fl€(255)* ^^*>7l nfl-g-ofl, ^gfl^ ^ Alz}- ^ A ]ofl a^a^o} ^7le>7l o^o. 

£ 3d* ^"2:^1-^, *fll liS^-(245) ^} *1]2 lSe|x] aed|(£a1s)71 £ 
i*>ZL, JE3L^ *fl2 I£^|iE5[t ^ ^12 I§efl^i sflli^ t$q 

tVcf. o)o]^\ j a o v 7 ] ^ 2 11e117)ae 2)1^^ v\ + B.sL ol-g-^ ^1 S.3:^-(245)* 3fl 
Bi^^H A2 £^^-(240) ^Hl ^11 £.3:^ 3^(260)^- nf£-, *fl2 IS^^ae 

31 ^r*}^, *lll £.5.^ 2fl^(260)* 4i3S °l-g-*M ^|2 £^^-(240)^- ^z^o. 
5.*), -n- ^1^(235) tfofl MIM 7fl2fl^l^^ #^L5. 7l^*Rr z\]3 J£*i^ ^(255) 

* ol ^13 ^€(255)^ ^-##(235) 7}^} o}gflofl ^^-o] 

*112 51*1^ 3fl€(230)ol ^*]*Rr ^ Aj-ofl $^34. Aj. 7 l *j| 2 S.^e]-(240)# 
^ MIM 7HsflAlE^ Aj-u. ^ 3 £ ^ 3ifl^(255)^- ^11 12^ 
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311 €(260)4 -fr^*(235):E ^ ^*\] ^ e.^ , , ^13 

£^ 211 €(255)-|- ^s}^ *fll 3.3L^(245) ^ -R-3fK235H ^^tt °<J=iE. Jl 

31 *H *fll ^.Jl^(245)ol ^l(d 2 i)» 7M£s fg^i5}7l ^-S^l, ^12 £*J^- 

(240)2] ^^-ol ^-jl^ -f , *fll iLJ:^ 3tfli£(260)^ ^l( d22 )^ Aiz^-si o.^^ (2 50)^ 

S. 3e# , ^€ -6-^^(250) ^ *fll J±J^ sfl€(260) 7l# 

^ £^ 7 ]# ^aj- ^JLS. >!12 tiS^-(265)# ^^tbcf. *fl2 J£3l^(265) 
s - ^#5. ^s^, 200 -700 A ^5.2) ^^l(d 3 )l- # 

5.^ ^^^cf. °1 °fl, ^12 ULJi ^-(265)£r *1U M D 4 ^€(260), *fl3 3fl€(255) 
^ ^#^1 -B-^d#(250)^ ^^slc}. 

t^^l ^2 is 5]" (265)^ ^13 51*1^ 3fl€(255)-8- ^*Kr -^°J: 

-B-^#(250)^r iL#*M ^-§- ^ 9X?]) tb4. Hfh -tf 

^13 2fl€(255)^ ^^^-ofl }r.#£]^ *fll JUi^ ^€(260), *ll3 

3flifi(255) ^ -1^^(250)^ ^tfs. ^-oi) H ^2 a.S^-(265)^l ^^^7} nfl-g-ofl , 

mim 7fliflAiE-i (270)^1 ^s^-y <>H^-a- ^ &-a- ^ ¥^ ^7} t 

^*Rr 7 A^r ^ 91<LH.S- MIM 311^^1(270)^ ^ ojcf. 

£ 3M- %l-2:3r>^ ( ^-71 MIM 711 sfl ^lEi (270)1- S^SRr A <H] ^# SE^ 

U^l"* sj-«h 7l# ^^^.S. f^*H ^12 ^^^"(275)* ^^4. *fl2 ^sj- 

(275)-8r XI 1 ^^^"(205)4 ^-^^r *}-g-*H ^1^, »U ^ 

^12 ^^^"(205, 275H z]-7l #°1 ^ t-^sL <>}^.o]^ ^ o|cf. 
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<69> °)°)*\, all 2 ^^^"(275) ^-°fl 2fl3 5E.S.5fl^iS5V(£Al5]^ ?>*)-§- ^ 3.*$ ^g- 

^ ^.5. ^£.*}31, ^13 ^ ^13 iS^l^lil 3fl 

€* ^*°11, #7] *113 ISeMiM sflifi* °l-g-*M *fl2 ^<2^ 

(275)*- ^^.2.5.^1, 2fl2 ^<2^(275)2l <5>Y tifl^o] ^ £ ^ 3fl^(225) 

* 2c#A]7]fe Tfll wH#(280):4 ^13 ^€^1(290)» ^^*Vcf. o] 7$<>- , ^ 2 ^<^5| 
(275)^ E}=iH^ *|)2 ^<3^(275), 2fl2 i^5|(265) ^ 21U iLJL^ 2flifi(255)°l #*(| 
MIM 7fl3flAlEK270)^ *||3 3E.^^ 4^(255)* ^#^1^1^ 2fl2 «1 

<>l*(285)-4 2fl4 e^1^1(295)7> ^^^cf. ^ , *H3 ^ ^4 JE^*1(290, 295)^ *\}2 ^ 
^^-(275)^] >Hll ^ 2)12 HlcH*(280, 285)* ^ ^ ^-§-, ^12 ^<3^(275)-i- ^7> 
^o] a>^] aiz]- ^^*H 91^. SE*V, ^3 ^ *114 ^31*1 (290, 295) 

» ^ tg^tV cf-S-, 2lll ^ ^12 tiH*(280, 285)* ^7>^<?1 a>^1 ^14 ^* ol-g. 

<70> £ 3gl- ^2^}^, 2fl3 ISefl^il n^-ir t}*, afll * 2H2 «H*(280, 

285)3]- 2113 * 2IH ^ 31*1(290, 295)* *ti^}^ 2fl2 *4<&^«275) ^Hl 2II3 

&-§-)* *113 iE^Kg- ^el, ^Ml^r, ElEl-^-, ElE}-^- 

^Sl-l- 5E^r ^O.S. ol^^^^ > ^ 7] ^> ^ a 

^ ^71 S.^- ^-^o.S. ^^q-. 
<7i> Xl^r*H, 2112 ^<3*K275)°1 ofl^l 2112 °11*1 ^ ^ SE^r s}-*}- 

7l7fl^ <£pV ^^05. aflTlSH Till ^ *112 «H*(280, 285 HI AA 2H1 3fl^ 
(225) ^ 2113 S.^ 3fl^(230)o11 ^#sl^ afll ^ 2fl2 ^(300, 310)* 3^^-. 0} 
^ *H3 ^ 2IH ^^1^1(290, 295)^11 ^7l 2IU ^ Hfl^j ^ ^ 2 «11aJ(305, 
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310)4: «fl^<y m S.^ 4^(225)^8: *1U ^^(300)^: ^Z}^ 

*1U tifl^(305)^l "S^SIH, MIM 270)5] Aj-Jf #-=f-o] *j)3 5=3^ sflU 

(255)^ ^12 ^^(310)# *fl2 ^(315 HI ^^tf. -M. ^ofl 4=. «} £ 

*H #*1tt ##tr 7}^^^ _ ^ 2 £^ ifl^(230)4 ^13 £*J^ 3ifl^(255)-i: 

MI ?fl^AlEi(270) °l-g-*>*l &JI afl^4 ^ ufl^^; <£ 

£ 4^ #Bfl^ MIM ?fl3flAlE^ -g- ^^Ofl 4f. MIM 7fl3|)AlE^ ^ -g-^ 

M-El-iflfe- ZisflSl- £Al*V %o]x$ ! 5= 5^ ^efl^l MIM 7fl3flAlE]Sf M. igj-^ofl 4^ MIM 

7fl3flAlE^ ^7l^ If-Aj3 l-MMfe ^HflS* £AltV ^Ojcf. £ 4 CH1 flo^, 4 

S.^^r MIM ^flsflAlE^-i-^ 3.3 .g.^ ^(distribution)* H-eHH , 7>S.^ MIM 7fl 
^AjE^o^ oflAl^oi ^ M^W. 5E*V, £ 5<H1 5a°H, MIM 7fl 

3flX|Eis.o| ^(distribution)* , 7}S,^ MIM ^flslWBiM ofl 

^ M-HfHflcf. 

5. 4 ^ £ 5<H1 S.a]$± #0], *fll g *f|2 ll D -]-t 3-§-*r*l #2fl^ MIM 

7flirflAlE-l^^ -g-^Sl ^-i(A)^ oJH^oi 7l§ &(<« l^O-^F)^-^- 

3 9!^M-^ ZL ^£7> Aj-cfl^ €- «>^^1 *^cfl 4^ *U ^ *fl2 M-3L^ 

* ^fl-g-tb MIM iMAl&l^ ^-i(B)^ 71$ ^0.5.^- Ei ^O]^ ^o_9\- 

ZL ^£7> ^ 3^1 ^ ^ SE#, ^efl^l MIM 7flsflAlE-]#^ nr^ ^iff-^ 

(A)Sr <4M3*1 7 )- SJK^I!- ^ 1W12F ^/ / zm2 ) o. s «. El ^<HM^r 3 0.54. ^ 3 

£7> tftflaj H^m, ^o\) MIM 7flaflAlEl-i-^ ^-i(B)^ 7l§ 
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MIM 7fl3lflA]Ei^ ^5fl^ MIM 7 fl2flAlE^l til^C^ ^V-g ^ 7 l^ S.^^. 7 ^ ^. ^ 
•g: ^ofl JiJriZj- ^ ^12 H^M] MIM ^fl^AlEiS] #J=L 

€^-ir IP^M fl^- ^ ^ *H #e}^p>^ oi^-V ^ £ -fr^M ^} S j=l 

*}^B.3. ol-g-s>c^ Aj-y £^g. ^ig- ^ Af^l *]Z}- Alofl 

^1*>^ MIM 7fl3|HEi7> 91^^91 7W£S MIM 7fl3flAlEi£l ^2 

A J-#*F wj-^t!- ^*H]» %2,*}<^ 
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[^T 1 * 1] 

^-71 ^ ^^M, #°<H*-» i^>^ -B-^i^; 

^ ^°fl <g^€ *fli M D 4 3fl€; ^ 

2] 

^s]^ lE^r §^tt i^*Hf 7 Ai ^ ^r-^Xl- 

[3^* 3] 

*fl 1 *oH] &<>H, ^"71 *£<&^$\- JjLw.o| -^o} ^ol^ ^-71 XI 1 

ti^nv sfle]^ =7))^ ^^^V ^J-g- ^ ^-^afl-g-^ 711 5fl ^ E^. 

[^T 1 * 4] 

XI 3 5U°H, -#7l -B-^^ #<y-«.sq. q-^^i j=l^ ^ 0 ]^ ^ 2 
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5] 

Xl 1 *oHl SU^i, #71 # J i L €^ 3^1? 21 ^# 3L#*V 

^ , #7l #3-#, ^Sj-l- SLfe #2H§-4 i^Kr ^-1: ^- 

*V£r ^-^^^1-^ 7lWx\ 
6] 

Xl 5 *cHl #7l XU JiS^ xm ^ ^-71 XI 2 jsLSlsJvS: A?\ ^ 

7] 

all 6 #7l XI 1 HJl^ XI ^ ^1 ^ #71 XI 2 iLJL^ ^lfe 300 

~700A°i ^-i- ^^SLS. *}±r ^-#-^<aXl-^-# 
[3^* 8] 

XI 1 S^X*!, #7l XI 2 M D -|-8- #71 XU tLJL^ X1€^ 4^0.5.^ #7l 
##-¥-3 3^ ^ #^r-*i<3Xl-^r ?1|XI^Ei. 

9] 

#71 ^ #xi -fh^^i: ^*Hr £X1; 

#71 #X1 #-¥- ^i^-^-i- ^*Rr #X1; 

#71 #-?- #xi xi i jijl<X- xna# ^*Hr #xi; 

#71 XI 1 JsLJl^ XI Hd* ^3.^. °l-g-*H #7l #Y -^ZHH #^ & 
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#7l -a-^fA^El #7l afli US]" sflH^r #*Hr *fl2 J!±J:^ ^*>fe ^-711 

10] 

»l 9 &°h, #71 #jf ^*Hr #7i *m ?± #71 

[%^^ 11] 

10 *M tX 0 !*), #7) liSf Sfl^o^ ^.y] A]Z}-^ 

12] 

*fl 11 SU^I, #71 *fl2 HJiel-sl ^-^1^ #71 -f}-^^ Aizl-^ Jf^-o] ^o] 
13] 

71^- #<H1 *fll ^*Kr #31; 

#7l afll ^^^1 nfl^sl^ s}". aflAj ^ «g#*Kr #7fl; 

#71 SV-SjL wfl^, #71 ^ ^ #71 A^ofl ^f^. ^#*Kr cfTjl; 

#71 -fr#* #ofl ^#*Rr #7fl; 

#7l #<hi jul^ ^*Hr ^31 ; 

#71 *fll #7l ^-ofl ^1 lijrnj- ^fl^o. ^ ^ #7jl ; 
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#7l XI 1 3.$.^ sflHI- ol-g-SV^ -8-71 #7l # 

^ 4 VJ f^ #7l -f}-;*l# ^Hl #^ ^-S- <g^*Rr #31; 

#7i -f}-^ ^ #7i xi i Kflfi #41 X12 ii?lt *g#*Hr #31; 

#7l XI 2 HJl^ #41 XI 2 ^#*Rr #X1; 

#7l XI 2 H^-fr &^}<^ #7l ^ tifl^ofl XU ^^§- *§#*Rr # 

31; 

#71 X12 ^^J", #71 X12 ^ #71 XI 1 Sfl€* ^T^H #71 ^V^f 

^•^oil ^#si^ xi2 ^-a- ^*Rr #31; ^ 

#71 XI 1 ^ XI 2 ^ #X1 XI 1 ^ X12 #^ wfl^il: ^rXll- ?A 

-i- -i^JLS. *}±r «>S.X1 #*1^ XI 2i ^ . 
14] 

XI 13 #41 #7l #-*?- #^8: *§#SRr #71 XU iLJL ^ 3ifl^i ^ # 

71 #^- ^ s& 7 ] $-^5- ^^^SLsL #71 ^^7> 

^1^ ^-^-^S. *}^r til£Xl #*1^ XI 2: 

15] 

XI 14 #41 Sl^H. #71 XU sflBio] ^ ^- 7l ^ 2 

^Ml^r A7\ #71 -R-^f^ #<#JjL<2}. M-H^l ^Sl ^-^o] ^o]2f ^<y*V 3* *%<L 

^ alJEXl #^1^1 XI S 
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16] 

A 15 %H1 SWI, #7) *}2 iLl D ^ #7l f^J-^-, #7l ^ 

#7l ^11 MS[ 3tflEi^ ^S. Aj-ofl ^^S]^ ^'0 S ^ ti> £ ^| 

17] 

*11 13 %H1 SU^i, #71 *>Jf IH^Itet^: X^fJl, #71 #-f 

EiEHr ^r^# ^Sl-l-* If^M , #71 #sH§-, 

5&^r #s}-#^ ^s}-#ol ^-^-1-^: S.^\^r ?A^r ^ «h£3l #^1^ "o>- 

^. 

[^^^- 18] 

*ll 17 %H1 Si^^i, #71 *fll iLS.^ ^ * #71 *fl2 ili^ zJ-7] ^e]^ ^si- 

# 5E^r ^Bl^- El-31-1-1- 3EW^r ^r^SLS. *}$r #*1 ^1 ^ . 

19] 

*)1 17 #7l ^11 ^ vH12 tifl^d^r ^"71 ^-Sl Hl^r iH^l^* if" 

^ ^J* afrfe tiV£*il #*1^ w o v ^. 
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